VOLUME 52 SECOND SERIES 
4 
CONTENTS 
Jury 1, 1937 
— Sargent Curves for Artificially Radioactive Substances . . . . .ALLAN C. G. MITCHELL 1 
Intensity Variation of L Series X-Ray Lines with Tube Voltage . . . GrorGe H. BANCROFT 6 
High Potential Apparatus for Nuclear Disintegration Experiments. . . H. R. Crane il 


Magnetic Interaction and Resultant Anisotropy in Unstrained Ferromagnetic Crystals . . 
L. W. McKEEHAN 18 


Erratum: The Sign of the Magnetic Moment of the K» Nucleus — . . H.C. Torrey 30 
Ionization of Neon, _— and Xenon od Bombardment with Accelerated Neutral Argon 
Atoms... ‘ . Harotp WayLtanpd 31 
Letteis to the Editor: 
Sign of the Magnetic Moment of the Neutron. ‘ 
- . P. N. Powers, H. Canaott, H. Baven AND J. R. DUNNING 38 
Exclusion Principle and the Neutron-Proton Pattern. . . . . D. Harkins 39 
Artificial Radioactivity Produced by Alpha-Particles.W. J. HENDERSON AND Louris N. Ripenour 40 
Ionic Recombination in the Ionosphere .. . . Leonarp B. 40 
Evidence for the Simultaneous Ejection of Three Neutreas from Elements Bombarded with Fast 
Neutrons. . M. L. Poot, J. M. anp R. L. THornton 41 
On the Existence of Heavy Electrons. ee = & 


Jury 15, 1937 


Scattering of Fast Electrons in Hydrogen. . . . . .A.L.HuGHes ann S.S. West 43 
Range of the a-Particles from Thorium . . . G. H. HENDERSON AND G. C. LAURENCE 46 
(= Effects of Long Range Forces on Neutron-Proton Scattering .S. S. SHARE AND J. R. STEHN 48 
(> Magnetic Scattering of Slow Neutrons . . . . O. HALPERN AND M. H. Jounson, Jr. 52 
= Note on the Radiation Field ofthe Electron. . . . . . F. Brocn anp A. Norpsieck 54 
~ Low Frequency Radiation of a Scattered Electron. .. . . . A. Norpsieck 59 
Absorption of High Energy Electrons, PartI. . . . ‘J. Turm AND H. R. CRANE 63 
Absorption Coefficients for Thermal Neutrons 


Absorption Coefficients for Thermal Neutrons. Remarks on n the © Preceding Paper of C. T. Zahn 
Ortro LAPporRTE 72 
Range of Protons in Aluminum and i in : Air. 
.D. B. Parkrnson, R. G. Hers, J. C. BELLAMY AND M. Hupson 75 
Influence of the Earth’s Magnetic Field on Cosmic-Ray Intensities up to the Top of the At- 
mosphere. . . .L S. Bowen, R. A. MILLIKAN AND H. V. NEHER 80 
Near Infrared Absorption Band of Liquid Water at1.79.. . . . . . . J.R.CoLtins 88 
Band ae and Energy of Dissociation of the Rubidium Molecule. . ‘ 
. . Ny Tst-Zé anp TsIEN SaN-TSIANG 91 
Deep Terms ii in the Spectra of ‘Sc ‘val and Se Ix. P. GERALD KRUGER AND L. W. Puttirps 97 
Interferometer Wave-Lengths in the Secondary Spectrum of Hydrogen . ‘ 
. . ReGInaLD G. LAcoUNT AND ROBERT E. Hopcpon 98 
Bands of HD and Ending o on the State. .G. H. Dieke anp MarGaret N. Lewis 100 
Breakdown of Vacuum Spark Gaps. . . ......... .,R. C. Mason 126 
Magnetic Focusing ofIon Beams .. H. A. Straus 128 
Coexistence of Dia- and a in Single Crystals of Antimony Tin ae 
HAROLD M. Hart 130 


Letters to the Editor: 


Pressure Shift of Spectral Lines. . . . © = © 
Nuclear K Electron Capture. . « « « « W. ALVAREZ 134 


Radioactive Isotopes of Manganese, been and Cobalt . ‘ 
.J. J. Livrncoon, F. Famencrusa AND G. T. Szanone 135 


Radioactive Antimony . « « « .J. J. Livencoop anp G. T. SEABoRG 135 
Interpretation of High Pressure Arc Data . em . .  .C. G. Surts anp H. Poritsky 136 
Ionic Recombination in the Ionosphere—A Correction . . . . Leonarp B. Logs 136 


Energy of the Gamma-Rays of Radioindium and Radiemanganece oe 
. . Attan C. G. MITCHELL AND Lawrence M. LANGER 137 
Sharp Abeorgticn Lines for Use asa a Compariecn Spectra in Stellar Photography. FRANK H.SpeppinG 137 


{ 


CONTENTS 


Proton’s Magnetic Moment. .. cee @& 
Hyperfine Structure of the Resenance Sines of Rubidium. . . . . .A. V. HOLLENBERG 139 
Artificial Radicactivity Produced by Alpha-Particles . Louis N. RIpENOUR AND W. J. HENDERSON 139 
Contact Potentials for Metals Immersed in a Dielectric and Conduction of Electricity by Liquid 
Dielectrics . . . . Haroip J. 140 
Solar Diurnal Variation of Cosmic-Ray Intensity asa a Dencticn of ‘Latitude . JuLian L. THompson 140 


von of Slow Neutrons 7 Liquid Ortho- and Parahydrogen 
.J. HALPERN, I. ESTERMANN, O. c. AND > O. Srann 142 


AvucGust 1, 1937 
Ionization by Gamma-Rays and Cosmic -_ in Gases at _— Pressure and High Collecting 


Fields . . . 
On the Ultraviolet Light Theory of Magnetic Storms. « 


Far Infrared Spectrum of Water Vapor. 
-H. M. D. M. Denmeson, NATHAN AND Lous R. Waser 


Secondary Processes of Ionization in Mercury Vapor. . . . . . BENJAMIN L. SNAVELY 

* Carrier Mobility Spectra of Spray Electrified Liquids . . . . . . SEVILLE CHAPMAN 
Structure of Electronic Excitation Levels in Insulating Crystals. . .GreGorY H. WANNIER 
(- Theory of Ferromagnetism: Lowest Energy Levels . . . . . . . . .J. C. SLATER 
“Nature of the Superconducting State. II... . . .J. C. SLATER 


_— Statistics and Nuclear Reactions . 


Intensity and Polarization of the Light Diffracted by Supersonic Waves in Solids 
. Hans MUELLER 


Internal Friction in Solids. L Theory of Internal Friction in Reeds. i: > ‘CLARENCE ZENER 
Collector Theory for Ions with Maxwellian and Drift Velocities . . . . A. H. HEATLEY 
Survey of reaegpeneed Produced by _ Energy Neutron Bombardment . 
.M. L. Poot, J. M. Cork anp R. L. THORNTON 

Important Notice 
Letters to the Editor: 

On the Values of Fundamental Atomic Constants. . . . . . . . .RayMOND T. BirGE 241 

On the Capture of Thermal Neutrons by Deuterons. . - . L. I. Scuir 242 


Erratum: Some Lattice Sums Involved in the Calculation of Elastic Constants. 
.M. GOEPPERT-MAYER AND Assent May 242 


Proceedings of the American Physical Society: 
MADISON MEETING, June 22-23, 1937, Minutes and Abstracts 1-36; Author Index . 
DENVER MEETING, June 25-26, 1937, Minutes and Abstracts 1-26; Author Index . 


AucGust 15, 1937 


Electron Scattering in Helium... . « Max Goopricu 
Disintegration of Aluminum by Polonium ‘Alpha-Particles. — . . .W. R. KANNE 
Photoelectric Effect of H?. . . . .  .LLoyp Morz AND WILLIAM RARITA 


~ Note on Nuclear Photoeffect at High Energies - 


. F. Kaccxar, J. ‘OPPENHEIMER AND R. SERBER 


Note on » Resonances in Transmutations of Light Nuclei . 
. F. Kaccxar, J. R. OPPENHEIMER AND R. SERBER 


Neutron Scattering Cross Section asa Function of Energy. 
.ALLAN C. G. AND R. N. 


Scattering of Neutrons by Ortho- and Parahydrogen. . JULIAN SCHWINGER AND E. TELLER 
. V. WEISSKOPF 
Beta-Ray SpectrumofRadiumE . . S. O’Conor, S. J. 


Extreme Ultraviolet Series in Cr VI, Mn vi ond Fe VIII . eas 
P. GERALD KRUGER AND Ss. G. 


Ultraviolet ‘Spectra of BeH and ‘BeH*. . .  Wititram W. Watson Anp R. F. HUMPHREYS 
Efficiency of Counters and Counter Circuits . .ARTHUR E. RUARK AND Forest E. BRAMMER 
Domain Theory of Ferromagnetics Under Stress: PartI . . WILLIAM FULLER BROWN, JR. 
Static Universe and Nebular Red Shift. . . . .S. SAMBURSKY 


. ALBERT May’ 


Lattice Energies and Transition a of Caesium Chloride and Ammonium Chloride. : 


143 
149 
155 


160 
174 
184 
191 
198 
214 


223 
230 
235 


239 
240 


243 
252 


259 
266 
271 


273 


279 


282 
286 
295 
303 


314 
318 
322 
325 
335 


339 


| 


CONTENTS 


Coercive Force in Single Crystals. . « » 
Precise Magnetic Torque Measurements on ‘Single Crystals of ren . 


L. P. TARASOV AND ‘Brrter 
Effect of Time-Reversal Symmetry on 1 Energy Bands of Crystals . . . ConyeRS HERRING 
Accidental Degeneracy in the Energy Bands of _—— . . . .  . Conyers HERRING 
Second Virial Coefficient of Argon. . . . . . F. HERZFELD 


Neutron-Induced Radioactivity of the Noble Metals. ‘ 
. Epwin McMILian, Martin Kamen AND > Samus ‘Ruse 


Letters to the Editor: 


Visible Radiation Produced by Electrons Moving in a Medium with Velocities Exceeding that of Light 
. .P. A. Cerenkov 378 


Maximum Voltage of Wisconsin Electrostatic Generator asa Function of Air Pressure 
. « R. G. Hers E, J. Buawet 


379 
On the Preperation of Polenium Sources. . . W. R. Kanne 380 
Positron-Electron Emitting Isomer in Radiosilver. M. “a Poot, J. M. Corx AND R. L. THorRNTON 380 
Note on the Absolute Determination of Magnetic Field Strength. . . . F. T. RoGers, Jr. 381 
Cosmic-Ray Shower Production Curves on Mt. Evans. . Daror K. Froman AND J. C. STEARNS 382 
Temperature Variation of the Magnetic venaned of Ammeniom Nitrate. . .P. NILIKANTAN 383 
Magnetic Scattering of Neutrons. . . Manta D. WHITAKER 384 
Pressure Shifts of Krypton Lines. . . . . Henry AND WILLIAM W. WaTsON 384 


SEPTEMBER 1, 1937 


Electrodynamic Force Equation in its wands upon the Evidence for the Existence of a New 
Cosmic-Ray Particle. . . . W. F. G. Swann 
Disintegration of Lithium by Deuterons 

. . Joun H. G. | AND > Rosert 0. 

— On the ‘Comparison of Proton-Proton and Proton-Neutron Interactions . ‘ 
. .G. Breit J. STEEN 
Radioactive Isotopes of Scandium from Calcium and Potassium by Alpha-Particle Bombardment 
‘ HAROLD WALKE 
Nuclear Transformations Produced in Copper by Alpha-Particle Bombardment a 
« MANN 
Inelastic Scattering of Fast Neutrons . G. T. SEABORG, G. E. Gipson" AnD D. C. GRAHAME 
Compton Effect with Gamma-Rays. .. . .  .Ropert S. SHANKLAND 
Direct Spectrum of the Structure and Shift of the Compton Line with Helium Gas as the 
Scatterer. .. . . Jesse W. M. DuMonp anp Harry A. KIRKPATRICK 
Shape of the Compton Line for Helium and Molecular Hydrogen . . . . Bruce Hicks 
Experiments on the Variation of the Atomic Structure Factor of Nickel with X-Ray Wave-Length 


Attempt to Observe the Spectrum of Doubly Excited Helium. . . . . F. P. Bunpy 
Absorption Spectrum of Tm,(SO,);-8H,O. . . . . 4H. A. Betue Anp F. H. SpeppinG 


Third Spectrum of Cerium (Ce III). ‘ 
. HENRY Norais RUssELL, Ropert B. Kine AND R. J. LANG 


On the Cameren Bands (II) of Carbon Monoxide. 
. L. Gerd, G. ‘Henseanc AND R. Soman 


Abundance Ratio ‘of the Tsotopes i in Natural or Isotopically Separated Carbon . 
.A. R. Brost AND D. HaRKINs 


Determination of e/m for an 1 Electron by a 1 New Deflection Method. II. ; 
.FRANK G. DunnincTon 


Velocity Analysis by Means of the Stern- Gerlach Effect. . .V. W. Cowen Anp A. ELLETT 


Velocity Analysis of Potassium Atoms Scattered 7 Magnesium Oxide . 
.A. ELLETT AND V. W. ‘COHEN 


Effect of Temperature on Photoelectric Emission. . . .R. J. CasHMan 
Visual Observations on the Malter Effect. . . . Lewis R. KoLer AND R. P. JOHNSON 
Letters to the Editor: 

Ratio ¢/m for Primary Beta-RaysfromRadiumE. . . . .C. T. ZAHN AND A. H. SpEES 524 


Further Search for Transmutations with Possible Emission of Negative Protons . M. E. Naumias 525 
Grating Space of Barium-Copper-Stearate Films. .CLirrorpD HOLLEY AND SEYMOUR BERNSTEIN 525 


347 
353 
361 
365 
374 


375 


387 


| 
vii 
| 
| 
390 
\ 
400 
405 
408 
414 
419 
436 
443 
452 
454 
456 
467 
472 
475 
502 
509 - 
512 
519 


CONTENTS 


Diamagnetism of Superconducting Bodies. . . « « 
Ionization of Mercury Vapor by Positive Petecsion lens . 
. RoBert N. VARNEY, MILTON E. AND c. Coz 526 
Disintegration of Boron by Deutesens. . .W. E. STEPHENS AND T. W. BONNER 527 
Errata: Magnetic Quadruple Field and Energy a Cubic and Hexagonal Crystals and Magnetic 
Interaction and Resultant — L.W.McKeewan 527 


Important Notice. . . . . 528 


SEPTEMBER 15, 1937 


Long Period Positron Activity: Na®. . . . . . . . L. Jackson Lastett 529 
Radioactive Isotopes of Indium. . . . L. Lawson AND J. M. Cork 531 
Magnetic Moment of the Proton. . . ESTERMANN, O. C. Simpson AnD O. STERN 535 
Relativistic Effects forthe Deuteron. . . . .S. SHARE AND G. Breit 546 


Cosmic-Ray Measurements with a Small Ionization Chamber. I. Variation with Altitude and 


Latitude of the Total Ionization for Various Shields. : 
R. T. Youne, Jr. AND J. C. STREET 552 


Cosmic-Ray Measurements with a “Small ‘Tonization Chamber. II. Comparison of Small Bursts 
at Different Altitudes and their Variations with Thickness of Shield. R.T. YounG, Jr. 559 


Shower Production Under Thick Layers of Various Materials . — 
-Kart Z. MORGAN AND M. 564 


Note on n the Production of Showers in Various Materials. W. M. NIELSEN AND J. E. MorGan 568 


~- On Fluctuation Phenomena in the Passage of High Energy Electrons Through Lead .... 
.W. H. Furry 569 ‘ 


Experiments on the Gamma-Radiation from Lithium and Fluorine Bombarded with Protons. 
.E. R. GAERTTNER AND H. R. CRANE 582 


Production and Properties of Low Temperature Neutrons. W. F. Lipsy anp Eart A. Lonc 592 


Beta-Ray Spectra of Li‘and . . . . D. S. Baytey anp H. R. Crane 604 
Absorption of High Energy Electrons, Part II. . . . . J. J. Turrn anp H. R. Crane 610 
Energy of Lattice Distortion in Cold Worked Permalloy. . . .F. E. Haworta 613 
Extreme Ultraviolet Spectra of Scandium VI, Scandium VII and Other Elements Isoelectronic 

with Phosphorus I and SulphurI. . . . P. Geratp KruGer.anp H. S. Partin 621 
Ultraviolet Bands of Magnesium Hydride. . Lours A. TURNER AND WILBUR T. Harris 626 


Determination of Rotational Quantum Numbers in Single Q Branches . 
. Lours A. TURNER AND WILBUR T. Hanns 630 


Stepwise Fluorescence in Mercury-Nitrogen Mixtures. The 3650 Line . . Louis A. TURNER 632 


Analysis of a New Band System of the C. Molecule. . . .J. G. Fox anp G. HERZBERG 638 
Extension of the Analysis of the Spectrum of Neutral Samarium, Sm I. WALTER ALBERTSON 644 
Electromagnetic Waves in Conducting Tubes. . . . LeiGH PAGE AND N. I. Apams, Jr. 647 
Short Time Lag of Spark Breakdown. . . . .. =. +. +.Morris NEwMAN 652 
Low Voltage Positive Ion Source. . . . . WALTER H. 655 


we of the Virial Theorem to Approximate Molecular and Metallic Eigenfunctions . 
.J. O. HiRscHFELDER AND J. F. Kincaip 658 


Letters to the Editor: 

Variation of the Diamagnetism of Water with « « SaMugt 662 
New. Radioactive Isotope of Potassium. . « « « « «HAROLD WALKE 663 
Dielectric Strengths of CCl:F2 Air and SO: Air Mixtures . ‘ 

. M. Hupson, L. E. Horssmoror AND L. E. Rovr 664 
Elastic Constants of Crystalline Sodium at 80°K. . . SL. AND SIDNEY SIEGEL 665 
On the Distribution of the Lifetimes of Radioelements . . . . M. E. Naunias 666 
Space Lattice and “‘Superlattice” of Pyrrhotite. . . . .Sunam 's. Sipau AND Victor Hicks 667 
Further Remarks on the Saturation Property of Nuclear Forces. . . . . . E. FEENBERG 667 
8-Ray Spectrum of Mn*. RatpuH H. BAcon, EpGAR N. GRISEWOOD AND Cans W. VAN DER MERWE 668 


OcTOBER 1, 1937 


Induced Radioactivity of Scandium .. . . . « WALKE 669 
Search for Protons from Li Bombarded by Ra C’ e-Particles . . 
.W. G. SHEPHERD, R. O. Haxsy AND E. L. Hie 674 


Scattering of Protons by Neutrons. KruGer, W. E. SHoupp AND F. W. STALLMANN 678 
— Neutron-Proton Scattering and the Disintegration of Deuterium by Deuterons. T.W. BONNER 685 


— 


CONTENTS 
— Conductivity of Monovalent Metals. . . .J. BARDEEN 
Excitation Functions of the Auroral Bands a N.+ ond the Comet-Tail Bands of CO*, Excited 
by Electron Impact. .. . . .F. P. Bunpy 


Theory of the Townsend Method of Measuring Electron Diffusion and Mobility .. 
. . W.P. anp Harriet W. ALLEN 
Electron Temperatures and Mobilities i in the Rare Gases . . . . . Harriet W. ALLEN 
Plasma Electron Drift in a Magnetic Field with a Velocity Distribution Function : 
. Lewr Tonks AND W. P. 
Coupling of p Electron Configurations Howar A. RosINson AND GeorGE H. SHORTLEY 
Additions to Certain Spectra of Sulphur, Potassium and Calcium . . Howarp A. RoBINSON 
The '=*—' Band System of Ionized Zinc Deuteride. 
. JOSEPH W. AND Vv. ZUMSTEIN 
Molecular ‘Spectrum of Hydrogen i in Mixtures of Hydrogen and Helium . Noyes D. SmitH 
Energy Bands in the Body-Centered Lattice . 
. Marvin I. Cuoporow . AND > MILLARD F. MANNING 
Zeeman Effect of the Rare Gases . & 
Propagation of Potential in Discharge Tubes. 
L. B. Snoppy, J. R. AND Ww. BEAMs 


Magnetic Properties of Single Crystals of SiliconIron. . . . . . .H. J. WILLIAMs 

— Note on the Themes-Fermi Statistical Method . « « 
Letters to the Editor: 

Theorem on the Effect of Vertical Divergence. . . . . . . . C. SPENCER 761 

Unidentified Interstellar Lines. . . . . Paut W. MERRILL 761 


Bacrgy of the Protons frees the Bousbardment ef Boren by 
ERNEST POLLARD AND GORDON — 762 


Errata: On the Ultraviolet Light Theory of Magnetic Storms. . . . . . . A. G. McNisH 762 


OctToBER 15, 1937 
Radioactive Isotopes of Palladium and Silver from Palladium.J. D. Kraus anp J. M. Cork 


Neutron-Induced Radioactivity of Long Life in Cobalt. . . . . . . J. R. Risser 
Gamma-Ray Spectrum of B®. . . . .P. GERALD KRUGER AND G. K. GREEN 
_ Induced Radioactivity of Titanium and Vanadium . Harotp WALKE 


ot Note on the Interaction Between Nuclei and Electromagnetic Radiation. .A. J. F. SIEGERT 
Normal States of Nuclear Three- and Four-body Systems. ‘ 
HENRY MARGENAU AND DANA T. WARREN 


Cosmic Rays ¢ on the Pacific Ocean. . . . . . .A. H. Compton anno R. N. TurRNER 
Emission Spectrum of Diatomic Arsenic. II. . . . .G. D. Kinzer anp G. M. ALMy 
Magnetic Rotation Spectra of Diatomic Molecules... ; . . THomas CARROLL 
Electric Quadrupole Moment of In". . ' R. F. BAcuER AND D. H. ToMBOULIAN 


Dissociation Processes Produced in SbCl;, AsCl; and PCl; by Electron Impact. .. 
. P. Kusca, A. Hustrutip anp Joun T. Tate 
Dissociation of HCN, C:N; and CH by ElectronImpact. . . 
. . P. Kuscu, A. Hustruup AND Joun T. TATE 
Normal Energy Distribution of Photoelectrons from Thin Potassium Films as a Function of 


Temperature. . « « « L. HENSHAW 
Empty Lattice Test of the Cellular Method in Solids . —_— . . . W. SHOCKLEY 
Theory of the Use of More Than Two Successive X- ed — Reflections to Obtain Increased 

Resolving Power. . . . . . .JEsse W. M. DuMonp 
Letters to the Editor: 


On the Generalization of the Notation for the Double —— aed Spectrometer. . . 


884 

Isotopic Constitution of Ocmiam. « « « « . ALFRED O. 885 
Erratum: Efficiency of Counters and Counter Circuits. — 

ARTHUR E. RUARK AND Foasst E. 885 

On the Values of Fundamental Atomic ‘Constants . « « « STEN VON FRIESEN 886 

Comments on the Above Letter. . ke « « © 

On a Letter of Wick’s About . . . .F. Lonpon 886 

Grain Orientation in Rolled Magnesium Alloys. . ..... Joun C. McDonALp 


| | | 
ix 
688 
698 | 
703 | 
707 
710 

713 
724 | 
726 | 

728 

731 
736 | 
739 | 

747 
751 
758 
| 
| 
763 

768 

773 
777 | 
787 
790 
799 

814 

822 

836 
840 | 
843 | 

854 

866 

872 


CONTENTS 


NOVEMBER 1, 1937 


Artificial Radioactivity Produced by Alpha-Particles. . . . 
Louis N. AND W. HENDERSON 


Induced Radioactivity in Strontium and Yttrium. . ; 
. .D. W. STEWART, “Lawson AND M. Cork 
Field Theory of Nuclear Interaction. ce « 
On the Neutrons from the Deuteron-Deuteroan Reaction. — 
. RUDOLF LADENBURG AND Moatox H. Kannan 


Neutron Generator Utilizing the Deuteron-Deuteron Reaction. 
. . WALTER H. ZINN AND SAMUEL SEELY 
Absorption Spectra of Manganese and Silver in the Schumann Region. . .FrRED W. PAuL 
Sensitized Fluorescence of Tin. . . .J. G. R. M. WILLIAMS 
Mass-Spectrographic Study of the Isotopes of He, Xe, Kr, Be, I, As, and Cs. ALFRED O. NIER 
Wide-Angle Interference of Multipole Radiation. . . O. HALPERN AND F. W. DoERMANN 
Effect of Similarity of Particles on Gas Kinetic Quantities with Application to Nuclear Spins . 
. O. HALPERN AND E. GWATHMEY 


Shot Effect of ‘Secondary Electrons from Nickel and Beryllium. 

BERNHARD KURRELMEYER AND Lucy J. Haynee 
Electron Diffraction ‘Studies of Cuprous Oxide... . . L. H. GeRMER 

Interatomic Distances of the Alkali Halide Molecules by Electron Diffraction — 
. .L. R. Maxwe tt, S. B. HENpRICKs AND V. M. Mostey 
Ultrasonic ‘Interferometry for Liquid Media. .. . . . . .  .FRaANcIS E. Fox 
Thermionic Emission of Positive Ions from Molybdenum . ‘ . . Horace GROVER 
On Quantum Measurements and the Role of the Uncertainty Relations i in Statistical Mechanics 
. WaLTER M. ELSASSER 


On the ‘Relation of Proton-Deuteron to Neutren-Deuteren Scattering . .  .H. PRIMAKOFF 


Letters to the Editor: 


New Evidence for the Existence of a Particle of Mass Intermediate Between the Proton and Eiectron 
. J.C. Street anp E. C. STEVENSON 1003 


Variation of Initial Permeability with Direction te in Single vee of Silicon-Iron. H. Sit Witurams 1004 
Important Notice. « 


NOVEMBER 15, 1937 


Radioactive Isotopes of Bromine: Isomeric Forms of Bromine 80. . . .ARTHUR H. SNELL 
— and Absorption Cross Section of Neutrons in Cobalt. 
.N. E. Brapsury, F. Biocu, H. TATEL AND P. A. Ross 


Note on n the Validity of Methods Used in Nuclear Calculations. 
. Dana T. WARREN AND 


Disintegration of Beryllium and the Masses of the Beryllium Isotopes. 
. Joun H. RoBert O. HAxBY AND G. "SHEPHERD 


Energy ‘Losses of Fast Electrons. . .L. Jackson LAstett D. G. Hurst 
Normal Energy Distribution of Photoelectrons from Sodium. . . .Cart F. J. OVERHAGE 
Surface Photoelectric Effect. . . . . V. Houston 


Electric Spectrum of Liquid Water from Five to Twenty Centimeters. . HENRY W. KNERR 
Accommodation Coefficients of the Noble Gases and the a Heat of Tungsten. ‘ 


Letters to the Editor: 


Interpretive Particles. . . 
‘ .WALTER H. Banxas 1074 


Isotopic Constitution of Tungsten. . J. Dempster 1074 
Infrared Absorption of HCl in Oxygenated ‘Solvents. .WALTER Gorpy AND Puitip C. MARTIN 1075 


Interaction of Neutrons with Normal and Parahydrogen . : 
.J. R. Dunnine, J. H. MANLEy, H. J. Hoce ann F. G. Baickwapos 1076 


Diffraction Patterns of Silicon Iron mame * 

. .G. W. Fox anp H. T. Huasy 1077 
Electromagnetic Waves in Conducting Tubes . - oo. « « « « « SERGEI A. SCHELKUNOFF 1078 


889 


901 
906 


911 


919 
923 
930 
933 
937 


944 


952 
959 


968 
973 
982 


987 
1000 


1007 
1023 
1027 
1031 
1035 
1039 
1047 
1054 


1067 


| 


CONTENTS 


DECEMBER 1, 1937 


Neutrons from the wteilainane of Nitrogen by Deuterons . 
E. STEPHENS, KAMAL Dyanap AND T. W. Bonner 1079 
= Molecular Viewpoints i in Nuclear Structure. .. . .JOHN ARCHIBALD WHEELER 1083 
On the Mathematical Description of Light Nuclei by the Method of ResonatingGroup Structure 
.Joun A. WHELLER 1107 
Wave Functions for Large Arguments by the Amplitude-Phase Method . Joun A. WHEELER 1123 


Nuclear Moment of Barium . . . A. N. Benson anv R. A. SAWYER 1127 
Production of Cosmic-Ray Showers at Great Depths . . « W.H. Pickerine 1131 
Spectrum of SnF. . . . . . . F. A. JENKINS AND GeorGE D. Rocuester 1135 
Extension of the Spectrum of AgCl. . . .  .F, A. Jenkins AND GeorGe D. RocuEsTER 1141 


Temperature Determinations from Band Spectral Data. ‘ 
. P. Knauss AND Myron ‘Ss. McCay 1143 


Band Spectrum of . . KennetH R. More ALIce H. PARKER 1150 
Low Terms in Cr III, Cr IV, Mn IV and Fe V. 
Energy Levels of Neon and Argon. . . . J. B. Sampson 1157 


Pressure Effects of Rare Gases on the Second Doublet of Rubidium Principal Series... 
Ny Ts1-Zé anp Cn’EN SHANG-YI 1158 
Variation of the Initial Susceptibility with Temperature, and the Variation of the Magnetostric- 
tion and Reversible Susceptibility with Temperature and Magnetization in Nickel . 
. .Don KirKHAM 1162 
Magnetic Field of a Symmetrical Bundle of Parallel Wires Carrying Equal Currents. . 
. . .C. G. DuNN anp G. L. 1167 
X-Ray and “Magnetic ‘Analyses of Deformed Silicon Steel Rings. G. L. CLarK anp C. G. Dunn 1170 


On the Anisotropy of Cubic Ferromagnetic Crystals . . . . . J. H. Van Vieck 1178 
>On the Nature of Cosmic-Ray Particles . . Y. NIsHINA, M. TAKEUCHI AND T. Icuriya 1198 
Letter to the Editor: 


Frep B. DANIELS AND 1200 


DECEMBER 15, 1937 


Double Scattering of Polarized X-Rays . . . . Pavut Krrxpatrick 1201 
Preliminary Analysis of the First Spark Spectrum of Cerium—Ce I. . 

. . E. ALBERTSON AND GEORGE HARRISON 1209 
Pressure Effects of Homogeneous K Vapor in Absorption. .D.S. HuGues anp P. E. Lioyp 1215 


Indication of a Genetic Relation Between lediem ond Tin . . . . . . E. D. Eastman 1226 
Neutron Absorption Limitin Cadmium. . .J. G. HOFFMAN AND M. STANLEY LiviNGsToN 1228 


Production, Characteristics, and Reliability of Geiger-Miiller Counters. 
. .O. S. Durrenpack, H. Lirscuutz AND M. M. SLAWSKY 1231 
Large Angle Scattering ‘and Energy Loss of Potassium Ions Scattered by Heavy Monatomic 
Gases. .. . . ARTHUR G. RousE 1238 
Paramagnetic Measurements at Low Fields with the Rankine Balance. .Haic P. ISKENDERIAN 1244 
Effect of Tension on the Electrical Resistance of _ en Tin Crystals. . . 


Letter the Editor: 


On the Spin of the Neutron. . . . . . . «© «© «© «© « « « « «JULIAN SCHWINGER 1250 

Does the Formula for the Rydberg Constant ethan Revision?. . . . Jesse W. M. DuMonp 1251 

Stability of Neon and Carbon with ee to a-Particle en . < . . L. Lanpau 1251 

Light of the Night Sky. . . . . . JosepH Kaplan 1252 

Origin of Cosmic Rays. . . . M.C. Hotmes 1252 

Radioactive Isotopes of Element 43. Cacctarvors AND E. SEGRE 1252 

On Sidereal Diurnal Variation in Cosmic-Ray Intensity. . . S. E. Forsusn 1254 

Maximum Energy Obtainable from the Cyclotron. . ee H. ‘ — AND M. E. Rose 1254 


On the Scattering Cross Section of Fast Neutrons by Hydrogen o— 

. . RupoLr LADENBURG A’ AND ‘Moaror H. Kannan 1255 
Band Spectrum of Antimony Chloride. . . . ..... . . . . . 1256 


| 


